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• Pyrolysis: fast and slow
• Rich in chemicals (>400)
• Target application 
Antioxidant
Animal feed
• Conventional (BHT, BHA, 
TBHQ, and PG)




• Pyrolysis temperature 
• Free radical assay 
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• Fed batch mode
• Mechanical fluidization
• Constant stirring rate
• Reactor temperature: 200-560 0C





• High dilution (3600X) 











g of BHT for equivalent anti-oxidant powder
g of bio-oil
HPLC-Orbitrap




• Linear trap quadrupole (LTQ)
 High dynamic range
 Very high sensitivity
 Superior mass resolution and accuracy
• Electro spray ionization (ESI)
 ~95% detection
 Mostly polar compounds
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• Highest fractional oil yield of 12 wt.% for tomato powder 
was obtained
• Birch bark and pine needles showed highest antioxidant 
activity at 470 0C
• Whole bio-oils exhibited synergistic effects with the 
fractionated bio-oil fractions
• As a function of pyrolysis temperature, tomato powder in 
general showed the highest BHT equivalent
• Higher antioxidant activity was observed for 10 0C oil 
fractions than the 30 0C fractions
• Low mass compounds were present in highest abundance
• Amino, alcoholic, carboxylic, and aromatic compounds 
were identified
Future WorkFuture ork
• Aqueous dilution effects
• Liquid-liquid extraction
• Electro spray ionization (ESI)-negative
• Quantitative analyses
• MS/MS spectral matching
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